Upon completion, the twin five-span, Salem
Avenue Bridge (SR 49) in Dayton, Ohio, will
incorporate the largest composite deck in the

United States — 65,280 square feet, Phafo cour
tesy of the Ohio DOT.

\=21 promotes innovative
materials and technologies

Two major initiatives to improve condition,
durability and capac:.'ry Df bndges
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We've also heard much about the
swimibolic bridge to the 215t centur
When Congress passed the
|:.|||-|'I-I|I:|:||: 1 Efficiency Act for the
215t Century (TEA-21 ). however. it
iterally created a bridge for the 215t
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John M. Hooks, PE, is a struc-
tural engineer with the FHWA
Bridge Technology Unit,
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TEA-21, Continuved from
page 25

lnunches o new initiatve that champi-
ons the use of imovative materials and
technelogies o repair, rehabilitate and
replace bridges or 1o construct new
bridges. The goal of the Technology
Deplovment Program — 1o accelerate
the adoption of innovative lechnologies
— is consistent with the FHWA's
strategic goals to increase mobility and
prochuctivity on the nation’s highways,
whike enhancing the safety of the
nation’s drivers, The program alse pro-
mites close pannerships with states,
lowczlitbes and industry in meeting its
goal, The Innovative Bridge Rescarch
and Construction Program (TBRC) pro-
vides direction wnd funding o help
reach these poals,

TEA-21 reinforces
FHWA strategic
performance goals
TEA-21"s emiphasis on inmoeative
materials and technologies mbvances
sirategic goals defined by the LS,
Department of Transportation (0T in
s Strategic Plan for Fiscal Years 1997
v M2, The Strategic Plan commits
the Depanment — and the Federl
Highway Adminisiration (FHWA) —
to o the mation’s mohility and
productivity and enhance safety. The
seven legisled goals of the TBRC
program privide insight imio its inkent
by advancing:
» Mew, cosl-ellective, Inmavative mate-
rial highway bridge applications.
= Reduced mantenance and lifecycle
costs of hrdges, including the costs of
new construction, replacement or reha-
hilitatiom of deficiem bridpes.
= Construction lechnigues 0 inceass:
safiety amd reduce constrsction time and
iraffic congestion,
= Engineering design cnitena bor inno-
vative products and materials for use in
highway bridges and stnaciunes,
* Highway bridges and struciures thal
will withstand natural disasters, includ-
ing altermative processes for the seismic
retrafit of brdges.
* New nondestructive bridge evaluation
technologies and technugues,
* Cgst-effective and innovative tech-
niques o separate vehicle and pedestn-
am traffic firom railroad rafic,
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Figure 1: Six years of IBRC funding.

TEA-2| funds IBRC technology
deplovment through rescarch develop-
mient and technology transfer petivities
aned through grants to state DNOTs for
specific repadr, rehabilitation and con-
struction projects (See Figure 1, this
page.) IBRC was implemented very
quickly after TEA-21 was passed in
June 1998, and the: first solicitstion for
condidate projects was published on
July 29, 1998, with norminations due by
September 1, 1998, Considering the
very tight time frame, the response was
overwhelning.

FY 98-99 IBRC solicitation
attracts 111 projecis

Twentv-MNive states submitted propos-
als for 111 projects w be funded with
FY 1908- 1999 [BRC granis. The pur-
pose of the solcitation was 1o encous-
age the states w identify projects they
consider applications of innovative
materials for aracres, Selection crite-
i for thas soliciation were mainly
concerned that projects meet one or
miore program goals, Mo masterials were
restricted from conswleration, but the
evaluation panel looked pnmanly for
thiose that increase durabihity, Increass
load carmving capacity or produce more
durable bridges,

Of the 111 projects subminted, evalua
tors determinged 6 wers well-agualified
for funding. Grants were made for the
cntirg scope of the iInnovalEm process,
including enginesnng, repair or ¢on-
stmaction, and post-comstruction moni-

toring and evaluation. Eighty percent of

these projects were funded at 100 per-
cent of these estimated costs. The runge
of projects included a 33 million FRP
composite hridge in California, and a
47,000 grant for a high-performance
concrebe bridge in lowa that incorpo-
rates an innovative material tht reacts
with portland cement concrete to
incrzase mix density and lower perme-
ability. Evaluators also funded twio yet-
tir-be-selected high-performance con-
crete bridpe projects in Virginia.

Mo all projects funded were for

1999 2000 2001
F1M S1M EFIM SIM SIM 51M
$10M S15M F17M S20M S20M 320M 5 102M

2002 2003 Totals
& 6M

bridge structures, though. For example,
Wyoming received funding o upgrade
light pole must arms with an innovative
stec] damping mechanism o reduce
fatigue cracking at the base of the mast
Arms,

Projects were not selecied for funding
for amy of the following reasons: pri-
miarily because they failed o demon-
straie the application of innovative
materials, met no program goal. or a
project had no apparcnt application
heyvond this project. For example, sev-
eral states submitted projects incorpo-
ruting technology that evaluaiors lelt
wis =il in the research phase and not
ready for widespread deploymen.
Other progects were not funded becauss
they duplicated similar projects that
were being funded in the same stabe.
There were some submissions that
were not well-qualified for funding in
FY 1998- 1999 hecawse their letting
dates were afier FY 1999, These were
deferred for possible FY 2000 funding
subject 1o resubmittal by the stabe high-
Wiay agency.

Projects submitted also encompassed
a range of innovative materials, includ-
ing high-performance concrete amd
high-performance steel, fiber-rein
forced composites and aliemative sys-
tems For protecting reinforcing bars,

Building better bridges
is the goal

A important component of TRRC is
the invelvement of state and industry
partners in the design, construction
and maomiering of those struchures
Tweor bndge projects provide excellent
examples of how cooperalive pariner-
ships can produce betler, mmovative
brdges,

One well-recognized model of incor-
porating new materials and technolo-
gies in hridge construction is the
Sabem Avenue Bridge (Montgomery
SE 49 in Dayvion, Chio, When com-
pleted, this twin five-span, 680-fool-
long, 48-foot-wide bridge will incor-
porate the largest composite bridge




Switching to high-
performance steel
allowed the
Tennessee DOT to
build the Marting
Creek Bridge for
less than lis esti-
mated cost and
maonitering will pro-
vide valuable infor-
mation and data for
future bridge pro-

jects. Phaoto cowrtesy af
ihe Tennesses DOT.

deck in the United Stotes — 65280
square feet. In addition to the Ohio
DOT, partners inchede FHW A,
HITELC, The Composites Institute,
Menigomery County Engineers, four
wniversities, the LS, Army Corps of
Enginecrs and four manufaciurers. For
example, environmental testing and
materials testing will be by the
University of Maine. The University
of Kentucky tested the deck panels,
and the University of Cincinnati and
the Lo Universily wene responsible
for field monitoring, The Corps of
Engineers is conducting 10 mallwon
{'3‘|_'||:'l\. o mliy]lc |-:h|i||J__' M Lhe hnl.lge
materinls, Half of the materials will be
tested at =22 F, the other hall will be
lested at 1208 F, Fiber aphcs will [
wide ||_||1;-1-:r||1 mamiioring ol the inrer
il seruciure

According to CHEIT s Seve Moron,
“TEA-21 has provided the hinamdil
sUpPeTt 0 incorporate innovislive
materials in projects that we might not
otherwise be able to fund, and it helps
industry pursue composites in an area
ar application that they might naot con-
sider. More important, the Salem
Avenue Bridge project is an opportu-
nity to compare high-performance
materials to conventional materials in
terms of lifecycle costs and durability,
Wz anticipate that this is a good
opportunity to test sdvanced materials
%0 that we can identify specifications
that can be wsed by the American

Association of State Highway &
Transporation Offecials (AASHTO)
to develop performance and design
specifications for bridge construc-
tioa.”

The Salem Avenwe Bridge project
wis out for bid by ot the end of March
and construction should begin in late
May or Junc

The Martins Creck bridge in
Tennessee also demaonsirates the
patential of TEA-21 and IBRC. The
Apnerican Iron and Sweel Instine hid
developed a high-performance, T0-ksi
yield strength steel for the LS, Mayy
and the FHW A that demonstirated bet
ter fatigue resistance and weathering
and was lighter and less costly 10 fab-
rcate. The Sveel Instinute was looking
for a demonaration platform 1o e
the steel. FHW A saw the potential wo
incorporate the materal ine bridge
construcion, b o neecled 10 buaild &
Tall=sealke hru_li.__'r I abserve consimic

e process and maoniior perlommanee,

Tennesses DOT hod completed the
design by lod ami resistance fwctor
1.'|'!1.','I_'i|i|;,'il11|rl1'-i 0 'hrl-:igr fowr Martins
Creck based an 50,0000 [b,=yiebd steel,
bl it 'I||g'|| perlormance T,
aleel, ThRIDOFT :Lgrh-:ll 16y assume the
cost ol redesipmng the bridge, anc
FHW A iIFTI_‘l.,"-I_‘l 1or issumie the oosl Tor
the dhilTerence bEtween the |H'IL_II1I:I|
and the redesigned cost, Acconding to
THRET s Ed Wsssermam, “As il
turned out, we were able to build the

bridge for less than our original cost
estimate, and we leamed a great deal
in the process, The intensive maomitos-
ing scheduled for the strecture during
and after fabrication will provide vala-
irle information and data for futre
projects,”

Work on the Martins Creek Bridge
began before TEA-21, but, as the
bridge demonstrates, the legislation's
exira support can provide mose appor-
tunities for demonstration projects and
new bridge configuration and mondtor
ing high-perfommance materals

Ihe salem Avemse and Mirtins
Creek progects are bul two examples
of the apporunicy that TEA-21, and
IRRC, pive states 1o use inmovalive
maaterials and imaginative procedures
o build effickent and cost-effective
bridges-the spans w0 our nation’s
(CETNTE § g

o learn more about the IBRC pro-
gk, ||||._'I|,.||j||'|_|: thie sodwcitainon and
selectom of projects for FY 2000 ans
bieyoma, visit hitpoliwww fhwndiot.
povibndge, and chick on IBREC. This
with piape will prdy 1l eletimbedd rntor-
ML O projecs umsber WAy, is wizll
a5 related reseurch, development, and
lechndalopy transter eflorts 1o enhance
Phee s al imavalive matenals,
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